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CervicalAbstract Lymphangiomas are rare congenital malformations of the lymphatic system that can
appear at any age or site. In majority they are diagnosed at birth and 95% of them are found in
the neck, the head, or the axilla. Although benign, and commonly asymptomatic, they can some-
times cause pressure and life threatening complications especially massive lesions involving the neck
and mediastinum in newborn infants or cause a diagnostic confusion as a result of sudden enlarge-
ment following haemorrhage or infection. Lymphangiomas frequently present surgical difﬁculties
and challenges due to their propensity to inﬁltrate and extend around neighbouring structures.
We report a newborn who presented with a huge congenital cervical swelling involving upper
2/3rd of neck on both sides since birth. Complete surgical excision of the lesion was achieved,
without damaging any vital structures. After 9 months of surgery, following an episode of upper
respiratory tract infection the child developed a large cystic swelling over the lower 1/3rd of neck.
Complete surgical excision of the lesion was done. The ﬁnal histopathological diagnosis was
lymphangioma. One year of further follow up showed a cosmetically acceptable scar and no recurrence
was noted. The literature is reviewed and the presentation and management of lymphangiomas are
discussed.
ª 2015 Egyptian Society of Ear, Nose, Throat and Allied Sciences. Production and hosting by Elsevier B.V.
All rights reserved.1. Introduction
The differential diagnosis of diverse congenital cystic neck
masses is challenging even for well-trained ENT and
Paediatric surgeons. Lymphangiomas or lymphatic malforma-
tions are deﬁned as isolated regions of lymphatic tissue which
are thought to occur after the 6th week of gestation, when
developing lymphatic tissue fails to properly anastomose.1–3ed.
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laries, veins, and arteries.4 Lymphangiomas are benign lym-
phatic malformations that occur most commonly in
children.5Some authors refer to these lesions as cystic
hygromas, a term ﬁrst used by Wernher in 1843.6 The term
cystic hygroma refers to the cystic nature of these lesions
and their mass effect; hygroma means ‘‘moist tumour’’.6
Lymphangioma, however, is the more appropriate nomencla-
ture because it denotes the tissue of origin.7 Lymphangiomas
are thought to arise from an embryologic defect that consists
of an abnormal connection from the jugular sacs to the periph-
eral lymphatic system.8 The incidence of lymphangioma was
reported to be 1:6000 at birth and 1:750 among spontaneous
abortions.9 Lymphangiomas are malformations of the lym-
phatic vessels more frequent in the neck, and the cervical
region (75%) and constitute about 25% of all cysts of the neck.
They may localize to both the front and rear triangle, and may
be bilateral or monolateral.10–12 Although they are most com-
monly found as asymptomatic cervical masses, their clinical
course varies from aggressive inﬁltration into surrounding
structures to complete spontaneous regression.13 When they
grow aggressively, substantial disﬁgurement and management
problems occur as a consequence.14
2. Case proﬁle
A 26 year old female G3 P1 L1 A1 reported at 32nd week of
gestation with an antenatal ultrasound of the fetus showing
a large complex cystic area seen over foetal neck approxi-
mately 6.5 · 5.5 cm with a possibility of cystic hygroma. The
associated ﬁndings included mild polyhydramnios, a vertical
lie and AFI of 20. Doppler was normal. Guarded prognosis
with conservative management till the birth of fetus was
advised. Taking into consideration the size of the huge cervical
swelling, the patient was planned for elective caesarean section.
A female baby was delivered by caesarian section with normal
Apgar score (10–10) and birth weight (3610 g). On initial
assessment, the vitals of the baby were stable. Examination
of respiratory system revealed equal air entry on both the sides
with conducted sounds. Rest of the systemic examination was
within normal limits. She did not have any breathing or swal-
lowing difﬁculties despite the huge swelling. The swelling was
located over upper 2/3rd of neck and was approximately
12 · 10 · 10 cm in size, multiloculated, soft to ﬁrm in consis-
tency, mobile, non-pulsatile, non compressible, nontender
and nontranslucent, involving both submandibular region,
submental region, both parapharyngeal region and the ﬂoor
of the mouth on both sides displacing the tongue upwards
and posteriorly (Fig. 1). The lower lip showed a superﬁcial
pinkish lesion. Computed tomographic scan of the face, neck
with thorax was obtained to know the organ of origin, vascu-
lar involvement and extensions of the swelling. CT scan
showed a large extensive cystic multiseptated lesion seen on
both sides of the neck involving both submandibular region,
submental region, both parapharyngeal region, the ﬂoor of
the mouth both sides involving and displacing the tongue
upwards and posteriorly extending superiorly up to the skull
base and inferiorly above the supraclavicular region with no
intrathoracic extension (Fig. 2). Routine laboratory investiga-
tions along with serum alpha fetoprotein, serum beta HCG
and thyroid function tests were within normal limits. The riskof life threatening respiratory distress on 7th day of life due to
increase in size of swelling made early surgery necessary. After
preoperative stabilization and investigations and with a provi-
sional diagnosis of lymphangioma, the patient was planned for
surgery with a multidisciplinary team approach involving ENT
surgeons, paediatric surgeon and anaesthetists. General anaes-
thesia with endotracheal intubation was done though securing
the airway was difﬁcult. During surgery a thwart cervical inci-
sion above the greater roundness of the mass was given. A
lateromedial and caudocranial dissection was carried out
meticulously. Intra-operatively, the mass superﬁcially inﬁl-
trated the surrounding soft tissues and muscles, it did not
respect the anatomical barriers involving both submandibular
region, submental region, both parapharyngeal region, the
ﬂoor of the mouth on both sides involving and displacing
the tongue upwards and posteriorly extending superiorly up
to the skull base and inferiorly above the supraclavicular
region (Fig. 3). Complete surgical excision was achieved, with-
out injury to the adjacent nerves and blood vessels. Multilayer
skin closure was performed with bilateral suction drainage
between the ﬂoor of the mouth and the neck. The postopera-
tive period was uneventful, the healing of the ﬂoor of the
mouth and the cervical wound was normal. The nasogastric
feeding tube was removed on the 5th postoperative day and
the patient was discharged on the 10th day with good breath-
ing and swallowing function. After 9 months of follow up the
patient developed a swelling over the suprasternal notch after
an episode of upper respiratory tract infection initially of small
size but increased in size to involve the lower 1/3rd of anterior
neck obliterating the suprasternal notch over a period of
1 month (Fig. 4). A CT scan neck with thorax was done which
revealed a large multiloculated thin walled cystic lesion seen on
anterior aspect of lower 1/3rd of neck approximately 7 · 3 cm
in size lower down extending up to thoracic inlet level sugges-
tive of lymphangioma (Fig. 5). Complete surgical excision of
the lesion was done. The patient was allowed orally on 2nd
post-op day and discharged on 7th post-op day. One year of
further follow up showed a cosmetically acceptable scar and
no recurrence was noted. CT scan thorax and abdomen with
pelvis did not show any evidence of lymphangioma. The
karyotyping was 46XX. The ﬁnal histopathological diagnosis
– taking into account also the radiological ﬁnding – was
lymphangioma (Fig. 6).
3. Discussion
Lymphangiomas are benign, hamartomatous, congenital mal-
formations of lymphatic system.15 Hygroma is a Greek word
which means ‘water-containing tumour’.16 Lymphangiomas
can manifest anywhere in the body, but are most commonly
seen in cervico-facial regions (especially in posterior cervical
triangle), axilla, mediastinum, groin and oral cavity.15–17
More than 95% of lymphangiomas are situated in the head,
neck, axilla and extremities.15–17 Other sites which also include
the abdomen have been found to be affected only in 5% of the
cases.18,19 Occasionally, cystic lymphangiomas may occur in
the liver, spleen, kidney, intestine, and other rare sites.15,16 In
our case it was found in the neck region with no evidence of
lymphangioma in the thorax and abdomen.
The incidence of lymphangiomas has been reported to
range from 1.2 to 2.8 per 1000 newborns.20 Gupta reported
Fig. 1 Clinical photograph of the newborn (a) front view and (b) lateral view; showing a huge swelling over upper 2/3rd of neck
approximately 12 · 10 · 10 cm in size, multiloculated, involving both submandibular region, submental region, both parapharyngeal
region and the ﬂoor of the mouth both sides displacing the tongue upwards and posteriorly.
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Nicholls et al. reported an incidence of one in 6500 live
births.22 There are no reported racial or ethnic predispositions;
the male-to-female ratio is equal in most large reviews,23–26 but
some authors have described a male predominance.27,28 These
lesions are apparent in 50–70% of children at birth or prena-
tally, and 80–90% present within 5 years. However, presenta-
tion may occur as late as adolescence or adulthood.23,29,30
Spontaneous resolution is uncommon but has been reported
in up to 15% of cases.28,29 In our case the lymphangioma
was since birth.
Embryologically; lymphangiomas are believed to originate
from sequestrations of lymphatic tissues/vessels that fail to
establish a connection with normal draining vessels during
intrauterine life.15,16 Three theories have been proposed to
explain the origin of this abnormality. The ﬁrst suggests that
a blockage or arrest of normal growth of the primitive lymph
channels occurs during embryogenesis, the second that the
primitive lymphatic sac does not reach the venous system,
while the third advances the hypothesis that, during
embryogenesis, lymphatic tissue lies in the wrong area.31
Lymphangiomas are known to be associated with trisomies
13, 18, and 21, Turner syndrome, Noonan syndrome and
hydrops. In our case, the karyotype was normal, 46XX.
Lymphangiomas are usually classiﬁed as lymphangioma
simplex (capillary), cavernous lymphangioma and cystic lym-
phangioma. Cystic lymphangioma is commonly referred to
as cystic hygroma.15 Lymphangiomas may also be classiﬁed
on the basis of sizes of their cysts as microcystic, macrocystic
and mixed lymphangiomas. Microcystic lymphangiomas con-
sist of cysts which measure less than 2 cm in size, macrocystic
lymphangiomas consist of cysts which measure more than
2 cm in size, and in mixed lymphangiomas, the cysts are of
variable sizes.16 Cystic hygromas occur more frequently as
compared to other types of lymphangiomas, and they may
be composed of single or multiple macrocystic lesions.16 In
our case the lymphangioma showed multiple large cysts.
Half a century back a ‘‘rule of 7’’ was proposed, in which
the average duration of symptoms for cervical masses caused
by infections was 7 days, for neoplasms 7 months and an inter-
val of 7 years was characteristic of developmental anomalies.This rule of 7 was quoted in a very interesting study carried
over a 10 year period published three decades back.32 More
than two thirds of the lymphangiomas are apparent at birth,
and most of them present by the end of the second year of
life.15 In our case the mass was present since birth but was
asymptomatic. On 7th day of life presented with increase in
size and slight breathing difﬁculty most probably due to infec-
tion as mentioned above.
The most prominent sign or symptom of all lymphan-
giomas is the presence of a mass. Most lesions, however, are
recognized early on account of their size and associated symp-
toms of respiratory obstruction and problems with feeding,
which are the second and third most common presenting
symptoms. Difﬁculty in swallowing results from lymphan-
giomas extending to involve the oral cavity, oropharynx,
and/or the hypopharynx. Giant cystic hygromas of the neck
and oral cavity may present with respiratory distress and dys-
phagia.15–17,34 Isolated tongue involvement can lead to
macroglossia with dysphagia and airway obstruction.
Clinically; cystic hygromas are large, soft, cystic, and non-
tender masses. Transillumination is positive, unless it is com-
plicated with haemorrhage or recurrent infections.15–18,33
Although lymphangiomas are benign lesions, they can com-
press and inﬁltrate the vital structures or they can exist with
complications such as intracystic haemorrhages, cyst rupture
or infections.15,16 Airway and swallowing problems may per-
sist after surgery in the neck on account of mucosal oedema,
enlargement of internal lymphangiomas, and loss of neural
innervation to the pharynx or tongue.35
In the neck, 85% of lymphangiomas are unilateral. There
may be extension into the ipsilateral face or the ﬂoor of the
mouth in some patients. Fifteen percent are midline or extend
to both sides of the neck. The lesion may be quite large; some
may attain massive proportions.26 Our case presented with a
huge swelling involving both sides of the neck and the ﬂoor
of the mouth.
The prenatal diagnosis of a cystic hygroma, which is made
by using ultrasound, has been well documented in the litera-
ture.15,36 Post-natally, the diagnosis of a cystic hygroma is usu-
ally obvious and it is made by doing a physical examination
and it can be conﬁrmed on USG of the swelling. In cases of
Fig. 2 CT scan neck with thorax (a) axial view, (b) sagittal view and (c) coronal view; showing a large extensive cystic multiseptated
lesion seen on both sides of neck involving both submandibular region, submental region, both parapharyngeal region, the ﬂoor of the
mouth both sides involving and displacing the tongue upwards and posteriorly extending superiorly up to the skull base and inferiorly
above the supraclavicular region with no intrathoracic extension.
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Fig. 3 Intra-operative photographs; (a) thwart cervical incision. (b) Huge mass involving both submandibular region, submental region,
both parapharyngeal region. (c) Mass enveloping the right hypoglossal nerve.
Fig. 4 Clinical photograph after 9 months of follow up showing
swelling over lower 1/3rd of anterior neck obliterating the
suprasternal notch.
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computed tomography scans and magnetic resonance imaging
may be used for a better understanding of the anatomy and
adjacent vital structures.15,16,18,19Lymphangiomas may be diagnosed by ultrasound (US)
during the intrauterine period. Magnetic resonance (MR)
imaging may be useful for a differential diagnosis and evalua-
tion of the mass extent at this time.37 Although mediastinal
extension of cervical masses could be shown with US on
neonates, a CT scan is superior to US on the determination
of the extent within the thoracic cavity and deep structures
of the neck.38 On a CT scan, they are visualized as cystic
masses with a characteristic feature such as an ‘enveloping
effect’ around the trachea, oesophagus, great vessels, and even
the heart.39 While cysts frequently have low attenuation
values, these values may be variable depending on the nature
of the cystic content. MR imaging is more sensitive than CT
scanning and US for the delineation of a lesion’s nature and
extent. The relationship with adjacent vessels and muscles
may also be clearly visualized. Upon MR imaging, lymphan-
giomas have typically heterogeneous low signal intensity
similar to those of muscles on T1-weighted images and a higher
signal intensity than fat on T2-weighted images. However, they
may show variable signal intensities due to variable protein
content or haemorrhage on T1- and T2-weighted images.38
Indications for the treatment of lymphangiomas include
disﬁgurement, large sizes, leakage of lymphatic ﬂuid (rupture),
recurrent infections, etc.15,16,19,33 Respiratory distress and dys-
phagia may be the reasons for seeking early/emergency treat-
ment for lymphangiomas which involve neck and oral
cavity.15,17,34 The most preferred modality which is used for
treating cystic lymphangiomas remains a complete surgical
excision.15–19,33,34 Other modalities which are used for treating
lymphangiomas are; simple drainage, aspirations, steroids,
sclerotherapy (OK-432, monoclonal antibody, bleomycin),
radiation, laser excision, radio-frequency ablation and cauter-
ization, which have their own merits and demerits.15,16
Management of giant cystic lymphangiomas which involve
head, neck, tongue and oral cavity is always done by surgical
Fig. 5 CT scan neck with thorax (a and b) axial view, (c) coronal view and (d) sagittal view showing a large multiloculated thin walled
cystic lesion seen on anterior aspect of lower 1/3rd of neck approximately 7 · 3 cm in size lower down extending up to thoracic inlet level.
Fig. 6 Histopathological examination slides; (a) ﬁrst operative specimen: sections showing ectatic thin walled vascular spaces, lined by
single layer of endothelial cells along with ﬁbro-fatty stroma; consistent with lymphangioma; H&E, 40·. (b)Second operative specimen:
sections showing ectatic vascular spaces, lined by a single layer of endothelial cells. One of the vessels shows eosinophilic proteinaceous
material suggesting lymph; consistent with lymphangioma; H&E, 40·.
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vital structures should not be sacriﬁced during their surgical
resections.15–17,34 Many times, it may not be possible to com-
pletely excise the lymphangiomas in a single sitting and itmay require more additional operations.15,34 Recurrences are
also reported to occur in 5–15% of the cases and additional
operations may be required for the excisions of the recurrent
lymphangiomatous cysts.15,34 In the present case, it was
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operation, without sacriﬁcing any vital structures.
Recurrence rates vary depending upon the complexity of the
lesion and the completeness of excision. Simple hygromas that
are completely excised seldom recur. Complex lesions that are
completely excised might recur in 10–27%, whereas partially
resected lesions may recur in 50–100%.40 In our patient, recur-
rence of disease was observed, despite total surgical removal
due to complexity of the primary lesion.
EXIT procedure (EX utero intrapartum treatment) encom-
passes a multidisciplinary approach in situations where airway
obstruction is anticipated and has been used in foetuses with
large neckmasses.41
The prenatal/intrauterine use of single intralesional
injection of OK-432, a sclerosing agent, has shown good
results – a decrease in volume and no feeding or respiratory
complications in the neonates.42 In a recent retrospective
study, Okazaki et al. recommended OK-432 injection therapy
alone, for single cystic and macrocystic types, and surgical
excision after pretreatment with OK-432, for microcystic and
cavernous types.43 Giant cystic lymphangiomas of neck, head
and oral cavity can be successfully managed by surgery, with
satisfactory results, although extreme precaution must be
undertaken during complete excisions.15,17,34
4. Conclusion
Observation is recommended for small, nonexpanding lesions.
Surgical resection is recommended for lesions that persist,
enlarge, or produce obstructive symptoms.
Careful surgical planning is critical to avoid injury to adja-
cent neurovascular structures, and a multidisciplinary
approach is warranted.
A teamof experienced surgeons from varying ﬁelds including
otolaryngology, cardiothoracic surgery, paediatric surgery and
anaesthesia will help to ensure a successful surgical outcome.
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